The effects of weaning, week postweaning and diet composition on concentration of lipase in the pancreas and small intestinal lumen were investigated in weanling swine. In Exp. 1, lipase levels were evaluated in suckling pigs from 2 to 35 d of age and in pigs weaned at 21 or 35 d of age. Pigs weaned at 21 d of age were fed acom-soybean meal diet with lipase levels measured from 3 to 28 d postweaning. Pancreas weights increased during the suckling period, they were lowered at 3 d postweaning and were lower at 7 d postweaning than in suckling pigs but increased linearly from 3 to 28 d postweaning. Lipase level per unit wet tissue and total pancreatic levels increased from 2 to 35 d of age in suckling pigs (P < .01). Weaning at 21 d of age resulted in a decline (P < .05) in lipase levels in the pancreas at 3 and 7 d postweaning, but the levels subsequently tended to increase between 7 and 28 d postweaning. Whereas relative lipase levels in the intestinal lumen increased from 2 to 35 d of age in suckling pigs, total luminal enzyme did not decline upon weaning when pigs wefe weaned at either 21 or 35 d of age. Total luminal lipase per unit empty body increased linearly (P < .Ol) each week postweaning. In Exp. 2, a 2 x 2 factorial arrangement of corn oil (0 or 6%) and dried whey (0 or 25%) was used to evaluate digestive lipase levels in pigs weaned at 2 1 d of age. Dietary dried whey or added corn oil did not affect levels consistently in either the pancreas or small intestine initially postweaning. Although pancreatic tissue weight and residual enzyme appear to be markedly affected just after weaning, luminal levels were maintained after weaning. Increases in pancreatic and luminal levels were evident after 7 d postweaning regardless of oil supplementation in the diet.
function and secretions. Cera et al. (1988a) reported that villi height was reduced and morphological changes were marked initially after weaning. This response was most dramatic at younger weaning ages. Nutrient absorption, therefore, in addition to enzyme secretion, likely is influenced by weaning age and diet composition.
Results of studies investigating pancreatic lipase responses in suckling pigs have been inconsistent. Kius et al. (1956) and Pond et al. (1971) reported that lipase activity per unit pancreatic tissue was not markedly influenced by pig age, whereas Hartman et al. (1961) . Corring and Au- maitre (1971) and Corring et al. (1978) reported that activity increased with age. Lindemann et al. 384 (1986) reported that lipase activity in the pancreas was reduced in the initial week pstweaning. This was postulated to be a result of lowered fat intakes at weaning. Although previous investigations have focused on pancreatic tissue activities, such measurements represent "residual" enzyme levels (Shields et al., 1980) . Enzyme levels within the intestinal lumen would seem more indicative of digestive responses to age, weaning or diet. Consequently, this study investigated relative small intestinal and pancreatic lipase responses as influenced by weaning, age and diet composition.
Materiels and Methods
Experiment I . Studies were conducted to evaluate lipase levels in the pancreas and intestinal lumen of both suckling and weanling pigs from 2 to 49 d of age. All pigs were from litters sued from the Same group of Yorkshire boars. Sows were Yorkshire x Duroc x Landrace crosses. Four to six suckling pigs (from eight litters) were killed by electrocution each at 2.10,21,28 and 35 d of age. In addition, 15 pigs were weaned at 35 d of age and fed acorn-soybean meal diet (Le., control diet) with lipase measured at 3 and 7 d postweaning. Another group of pigs weaned at 21 d of age were fed a corn-soybean meal diet. Pigs then were slaughtered at 24,28,35,42 and 49 d of age for measurements. These pigs were the same as those used in Exp. 2. Pigs, both suckling and waned, were selected from sows within the same farrowing group. Postweaning diet compositions and experimental methods used in sample collections were outlined previously (Cera et l., 1988a) .
Immediately after electrocution, the small intestine was secured at both ends and excised.
Intestinal contents were expressed and the lumen was rinsed with approximately 20 ml of .4 M KCI (pH 7.4, IO'C) and combincd with digesta. The small intestine subsequently was weighed, the mucosae were scraped over its entire length and the scrapings were combincd with the collected digesta. This total volume was frozen in liquid N. The pancreas was excised, weighed and placed in liquid N. Contents of the stomach and large intestine were removed and the entire empty body, including body fluids, were weighed. Intestinal contents and scrapings were hornogenized and relative lipase levels, as represented by assayed activity, were evaluated within 24 h of collection. Relative lipase content in the wet pancreas was assayed on the homogenized samples using a 1:9 dilution with cold .4 M KCI.
Assayed enzyme units were determined by titration of fatty acids liberated form a buffered olive oil substrate (PH 8.0) as modified in the method of Tie& and Fiereck (1966) (Cera et al., 1988a) . Collection and analytical procedures were identical to those in Exp. 1.
Statistical analyses were conducted according to methods described by Snedecor and Cochran (1980) These results suggest that, although weaning may impede pancreatic growth rate initially, compensatory growth of this tissue was apparent by 21 d postweaning.
Pancreas weights, when expressed per unit empty BW, declined (P c .05) from 2 to 28 d of age in suckling pigs, whereas they increased (P < .01) after 24 d in the d-21 weaned group. These results demonstrate that other body tissues initially increased faster relative to the pancreas per se, whereas this differed in weaned pigs. This implies a rather high priority for pancreatic tissue during an initial periodpostweaning. The relative pancreas weight at 35 d of age was greater in pigs weaned at 21 d of age than in those still nursing the sow. Pigs weaned at 35 d of age also had larger The suckling pig's lipase production and secretory capacity appears adequate to effectively utilize dietary fat. Frobish et al. (1967) reported that sow milk fat had a digestibility of approximately 95%. The initial postweaning decline in lipase in pancreatic tissue in pigs weaned at 4 wk of age observed by Lindemann et al. (1986) was attributed to low feed and dietary fat intake associated with weaning. Reduced pancreatic lipase levels (i.e.. "residual" lipase) may not, however, necessarily represent reduced or inadequate luminal levels or activity. The results of our exper- Tach m a n represents four to six pigs.
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iment, however, indicate that, despite the feeding of a grain-based diet postweaning (no supplemental fat), luminal lipase levels appeared to be maintained at least initially postweaning with subsequent increases during the initial 4-wk postweaning period. Thus, the early postweaned luminal lipase level, in contrast to that in the pancreas, suggests that hydrolysis may be less of a limitation than absorption.
The second aspect of this study evaluated the effects of diet composition on subsequent pancreatic and luminal lipase responses during a 4-wk postweaning period (Table 4 ). The initial postweaning growth check during wk 1, a characterall treatment groups. Such BW responses are consistent with previously demonstrated results (Cera et al., 1988b) .
Pancreas weight in pigs fed the 25% dried whey diet tended to be higher at 7 d and was higher at 14 d (P < .01) postweaning (Table 4) than that of pigs fed diets not containing dried whey. The larger pancreas weights during the early postweaning period probably reflects the larger BW and gains in response to dietary whey because no difference in pancreas weight per kilogram empty body was apparent between treatment groups.
An interaction (P c .05) at d 14 resulted for total pancreas weight. The heavier pancreas in pigs fed added oil in the dried whey diet compared with those fed an oil-supplemented basal 'Dried whey effect (P < .01).
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diet coincides with different BW at d 14 postweaning (8.1 vs 7.2 kg). No significant interaction was evident when pancreas weight was expressed per equivalent unit of BW. Pigs fed the corn oil-supplemented diets had pancreas weights at 7.14 and 21 d postweaning similar to those of pigs fed diets without added fat. Similarly, no response was evident when pancreas weight was expressed on an equivalent empty BW basis. A larger (P < .01) pancreas weight in pigs fed the fat-supplemented diet was evident only at 28 d postweaning. Body weight of pigs in the added fat treatment also tended to be heavier at d 28. Although pancreas growth and lipase production and(or) secretion possibly could be more responsive to dietary components such as fat, either directly or indirectly, the results of the d-28 measurement in this study alone cannot allow for any conclusive interpretation.
The effects of dietary dried whey (0 vs 25%) and corn oil (0 vs 6%) on "residual" lipase in the pancreas are presented in Table 5 . No interactive effects (P > .OS) of dried whey x corn oil resulted during the 4-wk postweaning period. The inclusion of dried whey, however, increased total lipase levels in the pancreas at 14 d postweaning. This response probably represents the heavier BW of this pig group because lipase per gram of pancreas was similar compared to that of pigs fed diets without dried whey (Table 5 ). Subsequent 21-and 28-d postweaning pancreatic lipase levels were similar regardless of the dietary inclusion of dried whey.
The feeding of dietary corn oil to weanling swine resulted in lipase levels per gram of pancreas similar to those of swine fed diets without supplemental corn oil at 7,14 and 28 d postweaning. However, lipase per gram of tissue and total pancreatic lipase at 21 and 28 d postweaning were lower (P < .05) and higher, respectively, for pigs fed the oil-supplemented diet. At least some of this larger total pancreatic level at d 28 likely is associated with the heavier pancreas weights ("able 4) in pigs fed the fat-supplemented diet. Again, whether a later time or age response following weaning occurs in association with dietary fat is not clear. Increased lipase production to dietary fat was observed in studies when 14-dold weanling rats were fed oil-rich diets (Ben Abdeljlill et al. 1964; Robberccht et al.. 1971 ). whey effect (P < .01).
Total lipase in the lumen of the small intestine in pigs fed 25% dried whey generally was similar throughout the postweaning period to that of pigs fed diets without dried whey (Table 6 ). When enzyme levels are expressed on a per unit empty BW, the patterns also were similar. Pekas et al. (1966) previously reported that the pancreatic secretion of protease, amylase and lipase enzymes increased when pigs were fed soybean compared to milkderived protein sources. Although the inclusion of dietary dried whey (0 vs 25%) resulted in a large difference in soybean meal level between the two treatment groups, no consistent influence of the dried whey in the starter diet on either pancreatic or luminal lipase was evident in our studies.
Although pancreatic levels appeared to indicate a response to the dietary corn oil treatment by 21 and 28 d postweaning, these "residual" differences in the pancreas did not coincide with differences in the small intestine. Total luminal lipase, however, generally was similar when pigs were fed either the basal or corn oil diet each week postweaning (Table 6 ).
The results of our experiments indicate that pancreatic lipase levels did not change markedly as a result of dietary corn oil supplementation, at least during the early postweaning period (i.e., 21 d). The weaned pig does not appear to undergo a reduction in small intestinal lipase level following weaning. However, rather large increases in luminal levels between d 7 to 14 and d 14 to 21 postweaning were apparent. These changes also coincide with postweaning time effects on fat digestibility (Cera et al., 1988b.c) . These increases after wk 1 postweaning were evident even without oil supplementation of the cornsoybean meal-based diet. Gut pH. which can be influenced by diet composition, could influence luminal lipase activity (i.e., rate) regardless of enzyme levels. Hamilton and McDonald (1969) reported that approximately 85% of total fecal lipids exist as nonesterified fany acids when pigs were fed a 10% fat-supplemented diet. This suggests that adequate luminal hydrolysis of the dietary lipid probably exists in young swine but that fatty acid absorption from exogenous lipid sources may be a more critical limitation in weanling swine. A p parent fat absorption has been shown to increase markedly fiom weaning through 3 wk pstweaning in pigs weaned at 21 d of age (Cera et al., 1988~) . The increasing pancreas weights and relative luminal lipase responses per kilogram of empty body during the early postweaning period demonstrated in our experiments coincide with this improved fat absorption response with age postweaning. Lower fat digestibilities initially postweaning relative to later periods also may suggest that initial postweaning morphological changes in the small intestine epithelium, which occur irrespective of diet compositional differ-
